Lack of enteral nutrition blunts extracellular-regulated kinase phosphorylation in gut-associated lymphoid tissue.
The mitogen-activated protein kinase (MAPK) family (extracellular-regulated kinase [ERK], p38, etc.) of signal transduction proteins includes important intracellular mediators of inflammation, playing critical roles in host defense. Phosphorylations of ERK and p38 are responsible for cell proliferation, cell differentiation, and cell death. We hypothesized that impaired gut-associated lymphoid tissue (GALT) function in the absence of enteral nutrition is associated with reduced MAPK phosphorylation in GALT cells. Fifty-three male Institute of Cancer Research mice were randomized into 3 groups; ad libitum chow, intragastric (i.g.)-TPN, and intravenous (i.v.)-TPN. TPN groups were administered a standard TPN solution. After 5 days of feeding, lymphocytes from Peyer patches (PPs), the lamina propria (LP) cells, and intraepithelial (IE) spaces in the small intestine were isolated. GALT lymphocyte numbers were determined. The lymphocytes were incubated with or without 50 ng/mL of phorbol myristate acetate (PMA) for 15 min, and phosphorylated ERK (p-ERK) and p38 (p-p38) levels were determined using laser scanning cytometry. In PP (GALT inductive site) lymphocytes, p-ERK was increased after PMA in all three groups. However, ERK phosphorylation in GALT effector sites (IE and LP) was enhanced only in the enteral groups. p38 phosphorylation was not increased in any GALT sites, in any of the three groups, in response to PMA. In another set of mice (n = 33), in vitro LP lymphocyte proliferation was assessed with BrdU with or without PMA. Cell proliferation was increased or maintained at high level with PMA in the i.g.-TPN and chow group, but remained low in the i.v.-TPN group. In conclusion, lack of enteral feeding blunts ERK activation and cell proliferation in response to PMA stimulation in GALT effector sites, which may be an important mechanism underlying reduced GALT function. The influence of nutrition on GALT p38 phosphorylation must be assessed with other types and dosages of stimulants.